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RESULTS OF INVESTIGATIONS ON A 0.010-SCALE MODEL

OF THE CONFIGURATION 3 SPACE SHUTTLE ORBITER

AND EXTERNAL TANK IN THE NASA/AMES RESEARCH CENTER

3.5-FOOT HYPFRSONIC WIND TUNNEL (IA15)

By M. T. Petrozzi, M: D. Milam and J. A. Mellenthin®

ABSTRACT

Experimental aerodynamic investixations were conducted in the LASA/

Ames 3.5-Foot Hypersonic Wind Tunnel

through October 15, 1973. The model

of the Configuration 3 Space Shuttle

Six-component aerodvnamic force
an angle of att;ck range from -8° to
slip. Datg was also recorded dﬁring

of attack of -10°, 0°, and 30°. All

during the period of October 10
used for this test was a 0.010-scale
Orbiter and the External Tank.

and moment data were recorded over
+30° at-0° and S° angles of side-
beta sweeps of -8° to +10° at angles

testing was done at Mach T.3.

Various elevon, rudder and orbiter to external tank attaching struc-

tures and fairings were tested to determine longitudinal and lateral-

directional stebility characteristics. Non-metric exhaust plumes were

-installed during a portion of the testing to determine the effects of

the maln propulsion system rocket plumes.

Base ﬁressures on the external’tank, which were monitored through

tubing internally routed through the

o -
external tank and orbiter; .were found

-

to be questionable during the first 10 runs. Externally mounted tqbing

was installed prior to run 11 and the test series were completed using'

*  NASA/Ames
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’

that tﬁhing configuration for the e::ternal tank base pressures. Subse-
quent to run 18, when the non-metric plumes vwere installed, all base
pressures were monitored through externally routed tubing. See the

DATA REDUCTION section for additional information.
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Figure‘

INDEX OF MODEL FIGURES

Title

Axis systems

Model sketches.

a.

b.

Integrated Vehicle Configuration 3 (mated).
Model installation with non-~metric Plumes.

Umbilical fairing on Orbiter (FRy).

Forward attachment of the external tank
to the Orbdbiter.

‘Attach structure-VL77-000089 Configuration 3A.

External tank protuﬁerances.
SRB protuberances.

Base pressure orifice locations.
photographs.

Close-up 3/4 rear view of 0.010-scale orbiter
model 139B mounted on external tank.

Side view of 0.010-gcale orbiter model 139B,
external tank, sting, and strut.

‘Side view of 0.010-scale orbiter model 139B,

external tank, and sting.
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SADSAC
SYMBOL

MACH

Q(NsM)
Q(PSF)

ALPHA
BETA

psI
PHI

BREF

IREF

SREF
MRP

XMRP

ZMRP

NOMENCLATURE
General

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p; - Po)/q
Mech number; V/a

pressure; N/uw®, psf

dynsmic pressure; 1/2pV°, N/m°, psf

unit Reynolds numbe.; per m, per ft
velocity; m/sec, ft/sec

angle of aftack, degrees

angle of sideslip, degrees

angle of yaw, degrees

sngle of roll, degrees

mess density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base area; m2, ft2
wing span or reference span; m, ft
center of gravity

reference length or wing meen
aerodynamic chord; m, ft

wing eres or reference ares; me, £t°
moment reference point

moment reference point on X axis
moment reference point on Y axis

moment reference point on Z axis

basge

local

static conditions
total conditions
free stream
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SADSAC
SYMBOL SYMBOL
Ch CN
Cy cA
Gy cY
Cay, CAB
Cpp CAF
Ca CIM
Cn CYN
Ct CBL
o, CL
Cp CD
Cp,, CDB
Cp, CDF
CY cY
CIM
Cn CIN
C[ CsL
L/D L/D

NOMENCLATURE (Continued)

Body-Axis System

DEF TNITION
normal-force coefficient; EEEEEE§SEISS
q
sxiel-force coefficient; 2xisl force
q5
side-force coefficient; Side force
qS
Mmfmmcmﬁmmm;ﬁﬂgﬁﬁ
q

-Ap(pPp - Pa)/aS

forebody axlal force coefficlent, Cp - CAb

pitching-moment coefficient; Pitching moment
qSlREF

yawing-moment coefficient; 2231955%22523
q

rolling-moment coefficlent; rolliggbmoment

Stability-Axis System

1ift coefficient; li.gi

as

drag coefficient; drag
q5
base-drag coefficient; baa:sdrag

forebody dreg coefficient; Cp - CD£

side force
g5

pitching-moment coefficient; Ritching moment
as/Rer

yawing-moment coefficient; IE!EEggggEEBE

side-force coefficient;

rolling-moment coefficient; roll%gg}moment

lift-to-drag ratio; Cp/Cp

— .o



SADSAC
SYMBOL

AILROR

ELEVON

RUDDER

XAC/LR

CY/B

CBL/B
cyn/ﬁ
YAC/L

DCN/DE
DCA/DE
DCLMDE

DCYNDA

NOMENCLATURE (Continued)

ADDITIONS TO STANDARD NOMENCLATURE

DEFINITION

aileron, total aileron deflection angle, degrees,
(1eft aileron-right aileron)/2

elevon, surface deflection angle, positive
deflection, trailing edge down; degrees

rudder, surface deflection angle, positive deflec-
tion, trailing edge to the left; degrees

solid plumes (Ref. figure 2a), as a parameter
PLUMES = 1 (plumes on), PLUMES = O (plumes off)

normal force coefficient derivative with ALPHA,
per degree

pitching moment coefficient derivative with ALPHA,
per degree

pitch aerodynamic center, -(CLM/A)/(CN/A)

side force coefficient derivative with BETA, per
degree

rolling moment coefficient derivative with BETA,
per degree

yewing moment coefficient derivative with BETA,
per degree

yaw aerodynamic center -(CYN/B)/(CY/B) for
B sweeps, -(DCYNDB)/(DCY/DB) for a sweeps

normal force coefficient dve to ELEVON, per degree
axial force coefficient due to ELEVON, per degree

pitching moment coefficient due to ELEVON, per
degree 4

yawing moment due to AILERON, per degree, (body
axis) v

R A U, ool s AL S i s
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NOMENCLATURE (Concluded)

rolling moment due to aileron, per degree, (body

side force due to aileron, per degree, (body axis)

yawing moment due to RUDDER, per degree, (body

rolling moment due to RUDDER, per degree, (body

side force due to RUDDER, per degree
yawing moment due to BETA, per degree
rolling moment due to BETA, per degree

side force due to BETA, per degree

SADSAC
SYMBOL SYMBOL DEFINITION
Cag, DCELDA =
axl1s
Cy, DCY /DA
a
Cng.. DCYNDR i
ax1ls
C DCBLDR
bor axis)
Cyg,. DCY/DR
Cncg DCYNDB
c DCBLDB
%88
CY‘SB DCY/DB

%
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CONFIGURATIONS INVESTIGATED

The following summarizes configurations investigated and nomenclature

used to designate their model components:

oT = B19 CT E23 F5 Mh N2h NB RS V7 wlOT Tlo

Py = PQy PT5 PTg; A) = ATg AT7 AT,

L = FL3 FLy; F = FRy
Config. Drawing
Symbol Component Description Lines
B19 Body VLT70-0C0139
Cq Canopy VL70-00013%
Ex3 Elevons VLT0-00C139
F5 Body Flap VL70-000139
M)y Orbital Maneuvering System VLT70-000139
Noy, Orbiter SSME Nozzles VL70~-000140A
Ng OMS Nozzles VL70-000089B
R5 Rudder VL70-000140A
Vy Vertical Tail VLT70-000129
wlO? Wing VLT70-000139B
Tyo External Tank VL76~-000041B

SRt PR



X

)
(=
[

FL

FLh

PS
PS
PS

FR

Boosters (Solid Rocket)
Solid FPlumes

Attach Structure (Simulated)

Front Orbiter to External Tank

Left Rear Orbiter to Exterasl Tank
Right Reaf.Orbiter to External Tank
Front SRB to External Tank

Rear SRB to External Tani.

L02 Vent Line Fairing

LO2 Feed Line

LH2 Vent Line

VLTT-000036A

Defired in Model Dimen.

VL72-000088D & 8y
VLT72-000088D & 89
VL72-000088D & 89
VL72-600106
VL72-000106
VL78-000031A
VLT8-000031A

VL78-000031A

Feed Lines (from External Tank to Orbiter)

L02 Feedlines
LH2 Feedline

SRB Protuberances

Electrical Tunnel Fairing
Attach Ring
Separation Rocket Fairing

Umbilical Door Fairing

10

VL,78- 000050

V1, 78-000050

Sketch “SRB Electr. Tunnel"

VL77-000036A
VLTT-000036A

VL78-000050

© e s
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TEST FACTILITY

The NASA-Ames 3.5-Foot Hypersonic Wind Tunnel is a closed-~circuit,
blowdown-type tunnel capable of operating at nominal Mach numbers of 5, T,
and 10 at pressures to 1800 psia and temperafures to 3400°R for run times 7

+to four minutes. The major coﬁbonents of the facility include a gas storage
system where the test gas is stored at 3000 psi, a storage heater filled,

' with aluminum-oxide pebbles capable of heating the test gas to 3400°R,
axisymmetric contoured nozzles with exit diameters of 42 inches for gener-
ating the desi;ed Mach number, and a 900,000 ft3 vacuum storage system
which operates to pressures of 0.3 psia. The test éection itself is an
open-jet type enclosed within a chamber approximatelyle-feet in diameter
and 4O-feet in length, arrangeé transversally to the flow direction.

A model support system is provided that can pitch models through an
angle-of-attack range of -20 to +18 degrees, in a vertical plane, about
a fixed point of rotation on the tunnel centerline. This rotation point
is adjustable from 1 to 5 feet from the nozzle exit plane. The model

normally is out of the test stream {strut centerline 37-inches from tunnel

o

centerline) until the tunnel test conditions are established after which
it is inserted. Insertion time is adjustable to as little as 1/2 second 1

and models may be inserted at any strut angle.

A high-speed, analog-to-digital data acquisition aystem;;g,used to

record test data on magnetic tape. The present system is equipped to

[ STy

measure and record the outputs from 80 transducers in addition to 20

channels of tunnel parameters.
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DATA REDUCTION

Aerodynamic forces and moments have been reduced to coefficient form

based on the following reference values:

bref = total theoretical wing projected area = 0.2690 ft2
L.er = body length = 12.903 in
brer = total wing span =‘9.3668 in

The moments have been reduced about a reference moment centér located
at the external tank STA 9.89 (this is orbiter STA 2.38) on the external
tank center line, ‘

All data are corrected for model base pressure effects. The groupings
of the manifolded pressures along with their designated symbols of the
effective base area, magnitude of the base areas, pressu;e coefficient
symbols, base/cévity axial-force coefficient definitions, and the orifice
number assignments are listed as follows:

Runs 1 through 18:

- Pressure Pressure
Base Area Area Area, Numerical Coefficient Orifice
Name . Desig. Value ~ Sg. in Symbol Number(s)
Orbiter Upper 1.31 c 3
Base *au Ppy
Orbiter Lowe Agp, 1.97 Cryp. 4
Base ’
OMS Upper Agy 0.80 CPOU 1
(Recessed) Base _
OMS Lower ' AOL 0.52 Cp 2
(Extended) Base oL

12
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Orbiter Balance AEC
Cavity
. External Tank %TI

Base, inner

External Tank

Base, outer Ach'o

Runs subsequent to no.18:

Orbiter Upper Ay
Ba.sq

Orbiter Lower ABL
Base

Orbiter Balance

Cavity Apc
External Tank AE'I‘I

Base, inner

External Tank ABC
Bi.se, outer ETO

N

13

1.78

3.99

}.32

2.30

2.30

1.78

3.99

4.32
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TABLE I.

TEST ¢ IAS IPATE ¢15 OCT. 197
TEST CONDITIONS
REYNOLDS NUMBER DYNAMIC PRESSURE  [STAGNATION TEMPERATURE]
MACH NUMBER (pet unit length) (pounds/sq. inch) |  (degrees Fahvonheit}
1.3 2 x 106 yiar 2.3 _1709°
BALANCE UTILIZED: MK XIV A (1 inch)
COEFFICIEN
CAPACITY: ACCURACY: TOLERAN%E?
NF 800 poupds  __1/2%
Sf 400 poupds ___1/2% e
AF 100 pounds 1/2%
PM 1600 ig=pounds ..._1/2% .
W 660 in-pounds 2 .
COMMENTS:

1k
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TABLE III. - MODEL DIMENSIONAL DATA

MODEL COMPONENT:  BODY - P19

éENERAL DESCRIPTION: Fuselage, Configuretion 3, per Rcckwell Lines

V170-0001398.

NOTE: Identical to B;7 except forebody.

Model Scale = 0.010

DRAWING NUMBER: VL70-0001393
DIMENSIONS: FULL-SCALE MOCEL SCALE
Length - IN. ' _2250.3 | 12,903
Max. Width - IN. - . 267.6 ' 2.676
Max. Depth - N, = H | 24.5 __245;2___“
Fineness Ratio - 482175 BT
Area - FT2 ' ‘
ﬁax. Cross-Sectional ___386.67 - __0.03867
Planform '
Wetted

Base



TABLE III., - Continued.

tMODEL COMPONENT: Canopy - C7 ' : !

[
v

GENERAL DESCRIPTION: Configuration 3 per Rockwell lines V170-000139

Mcdel Scale = 0.0}0

o et DAL e R et

FRNUREPI T RU S

DRAWING NUMBER " _YL70-000139

DIMENSION: R FULL SCALE MODEL SCALE
Length{Xo = 432 to X, = 670) - i~ FS 237 2.370
Mox Width
Mox Depth (Z, = to Z, = 501) - in FS

Fineness Ratio

N

Arec

Max Cioss-Secﬁcna 1

Plonform

Wetted

" Base
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TABLE III. - Continued.

MODEL COMPONENT: ELEVON -~ E23

GENERAL DESCRIPTION; Configuration 3 per W107 Rockwell Lires

VL70-0001393, dzta for (1) of (2) sides

Hodel Scale = 0.010

DRAWING NUMBER: ’ VL70-0001.393

DIMENSIONS ;. FULL-SCALE MODEL SCALE
Area - FT2 ' 205.52 0.02055
Span (equivalent) - IN, 353.34 3.533 )
Inb'd equivalent chord 114.78 1,147
Outb'd equivalent chord : , 55.00 0.550

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord .208 <208

At Outb'd equiv. chord 40O 00 -
Sweep Back Angles, degrees . . |
.’ - Lending Edge [P O - X+  JE . F
" fafling Bdge T ¢ a0 0.2
Hingeline 0.00 0,00
Area Moment (Normal to hinge line)- FT3 _1548.07 .001548

Product of Ares Moment

\

19
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. ' TABLE III. - Continued.

MODEL COMPONENT:  F5 Body Flap

GENERAL DESCRIPTION: 3 Contiguration per Rockwell Lines VL70-000139

-

Scale Model = 0.010

P W VN

DRAWING NUMBER VL70-000139
- DIMENSION: T FULL SCALt MODEL SCALE
length - in 84.70 0.8470
‘Max Width - in 267.6 2.676
Mox Depth . |
Fineness Ratio : : d
Area - P2
Mox Cross-Sectional : . e
- Plonform ' : k2.5 0.01425
Wetted
Base . , 38.0958 00360958

.

20



" TABLE III. - Continued.

MODEL COMPONENT: OIS Pod - My

GENERAL DESCRIPTION: Configuration 3 per Rockwell Lines VL70-000139

~Li

NOTE: M4 identical to M3, except intersection to fuselage. -

_Model Scele = 0.010,

" DRAWING NUMBER . _YL70-000139

DIMENSION:

o -~ length - IN
7 Mox Width - IN
Mox Depth - IN
Fineness Ratio
Arec - FT2
Max Cross-Sectional
Planform '
Wetted
Base

21

FULL SCALE MODEL SCALE

346.0 3.460
108.0 1080
J3.0 0 10

11




MODEL COXMPONENT:

GENERAL DESCRIPTION:

TABLE III. - Continued.

NOZLES - Ng

Basic OS MNozzle of Configuration 2A per Reckwell Lines

YL70-008306 and YL70-000089"BY.

Intersection of noazzle exit plane &nd

nozzle centerline at Yo = 1570.75, Yo = 499.25, 2o = 507.25

MODEL SCALE = 0.010

DRAWING NO.

V170-008306, VL70-000089"B",

DIMENSIONS

¥ach No.

Length ~ in.

Gimbal Peint to Exit Plane

Throat to Exit Plane

Diameter~in,

Pxit

Throat
Inlet

Area ~1t2, /Nozzle

Exit

Throat

Gimbal Point (station)~in,

X
Y
2

Mull Position ~deg.

Pitch
Yav (Outbtd)

5S5-A00092

22

13,635

15°49¢
2017

MODETL. SCAIE

0.500

"N/A

0.280

15 ,180
0.880
4,920

15°49¢

e PRt

42007
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MODEL COMPOLERT: __M&3 NOZZIES - H 24

TABLE III, - Continued.

——

GENERAL DESCRIPTION: _ Configurstion 34 MPS Mowzles

VODEL SCALY. = 0,010

e DRAWING NO. VL70-00014,04, VL70-0050304

Mach No.

Length~in.
Gimbal Point to Exit Flene
Throat to Exit Plane
Dismeter ~in,
Exit
Throat
Inlet
Area ~f42. /[lozale
Fxit
Throat
Gimba). Point (station)~in,
Uppe; Nozzle

Y
Z

" lower Nozzles
X
Y
Z

Null Posit.ion ~deg.

Upper Nozzle
Pitch
( Yaw
. '
lowor Nozzles
Pitch
Yow (outb'd)

23

FULL SCALE MODEL SCALS
_9L.000 0.910
45.16585 0.00L52
]MS u& J+50
0 0
LA3 h.L 30
1,8.16995 _ .60
53 « DO +u.530
34263938 3.L6L0
16° 16°
00 06
10° 10°
58 s

PIPIPG TSR TP s



“

MODEL CO:PONENT':

Solid Plume - PL{

TABLE III. -~ Continued.

GENERAL DLSCRIPTION: SSME simmlsted plures from N24 nozzles to represent

all 3 engines at ¥ = 5.5 during exit trejectory

MODEL SCALE - 0.010

B DRAWING XUMBZR:

COORDIRAIES:

Ratio of local plume radius -
to nozzle exit plane internal
radius

1.053

1. 9133

2.772 -

_3.497

4.430

. 7Y ) —
5.905

6.389
7.32

7.861

8.136

8.672
8.937

9.204
9.464

DIMENSIONS:

Nozzle Exit Radius; in.

24

Patio of local axial distance

froa nozzle exit plane to nozzle

exit plane intermal radius

0.057

1.122

2,250

3.381

4.912

6.642

7.566

8.529

10.496

11.699

12.330
13.602

14.367

14.9).2

¢ 15.569

FULL SCALE

5.2

MODEL SCALE
C.L52

o

[ P

. - e

N
P



FKODEL CONMPONENT:

GERERAL DESCRIPTION:

TABLE III. - Continued.

RUDDER - RS

VI.70—000095

27, 3 and 341 Configuraticn per Rockwell Lines

-

Yodel Scale 0,010

. DRAWING NUMBER:

VL70-000095

DIMENSIONS :

Area - FI2

Span (equivalent) -~ IN.
Inb'd equivalent chord
Outb'd equivalent chord -

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord
At Outb'd equiv. chord

Sweep Back Angles, degrees

‘ Leading Edge - 34.83 34.83

- Tailing Edge __26.25 26.25 2

‘ Hingeline .83 34,83
Area Moment (Normal to hinge line)- Fr3 526,13 000526 '

Product of Area and Mean Chord

25

FULL-SCALE - MODEL SCALE
_106.38 _0.0106 8_
1.0 2.000
. __91.58%5 0516 -
50.833 0.508
' 0.400 0.400

.

O.QQO 0.400

< ABEAC 08 ¢ e Dot ¢ el e M bt ot

PPN

s Bt g €
H

PUSGUSRIPRSEEARY SO VAT P PU™ W S TR S

I 2 e i e i —

Wt s —_ e

fr L A e« b ate



TABLE I1I. -~ Coatinued.

MODEL COMPONENT:  BOCSTFR SOLID EOCYET I0TCR - 812

GENERAL DESCRIPTION:  Configurstion 3A, Dats for (1) of (2) sides,

per Rockwell Linas Vi.77-000036A

Model Scale = 0.010

VL72-000088A
DRAWING NUMBER -, _VLT7-0000364
DIMENSION: | o FULL SCALE  MODEL SCALE
‘ Length (Includes Kogzle) - IN. 171.0 17.410
Mox Width (Tank Dis) - IN. u2.3__ 1.L23
Mox Depth (Aft Shroud) - IN, 192.0 1.920
Fineness Ratio 9.067T2 '-9.06771
Arec - FT2 ’
Max Cross-Sectional __ 201.06193 __ 0.020)
Plonform —
Wetted
Base .
WP of BSRM Centerline (1) - IN. 400 4.00 .
FS of BSRM Nose (Xr) - IN. 200 2.00

26

)
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TABLE III. - Continued.

MODEL COMPONENT: EXTE2MAL TANK ~ T10

.
¥

GENERAL DESCRIPTION: Zxternal Oxygen Hydrogen Tenk, 3 Configuration,.

per Rockwell Lines VL78LOOOOL;1 and VL72-000088

£

Model Scale = 0.010

- - VL72-0000€8
'DRAWING NUMBER ___VL78-0000L1
DIMENS{ON: ' . " FULL SCALE  MODEL SCALE
length - IN (Hose @ Xp = 309)  ° _ 1865 18.65
Mox Width (Dia) - IN, ‘ 32 3.2
Max Depth - - - _
Fineness Ratio 5.75617 5.75617
Area - FT? .
Max Cross-Sectional 572.555 ___0.0513
Plonform F
Wetted
. Base ‘ .
WP of Tank Centerline (XT) IN. 00,0 L.00

R L DT AT LT RPIPAR Ny vt

o

e N e o A i i 2

DT Ll ™



MODEL COMYPONENT: VERTICAL ~ Vo7

TABLE III. - Continued.

GENE RAL DESCRIPTICH: Nenterline verticel tail, douvnlewsdere cirfoil with

rounded lezdins edze,

NOTH: Same ec V5, but with minipulator housina removed.

Model Scele =. 0.010

DRAWING NUMBER:

VL70-0001 39

DIMENS TONS :

TOTAL DATA

Area (Theo) th
.. Planform
Span (Theo) In
Aspect Ratio
Rate of Taper
Taper Ratio

Sweep Back Angles, degrees

Leading Edge

Trailing Edge

0.25 Element Line
Chords:

Rcot (Theo) WP

Tip (Thao) WP

MAC

Fus, Sta, of .25 MAC

H. P, of ,25 MAC

B. L. of .25 MAC
Airfoil Section

Leading Wedge Angle

Trailing Wedge Angle

‘Leading Edcge Radius
Void Area - Ft2
Blanketed Area

Deg
Deg

28

FULL-SCALE MODEL SCALE
425,92 0.0425
30572 3357

1.675 1575 :
T0.507 o5
Gﬁhﬁl& U',L"UIQ- —
15.000 457000
26, 21,9 To0.h9

Th1.130 LI 130
103. 47 1.085
199.3L J.958

463,50 1,635

635.522 6,355 .

0,00 _0.00

10000 220,C00_
14,920 2,970

—la0 0.020

¢ —t3alT 0.131
0,00 _0.00 )
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- . e o TABLE III. -~ Continued.
MODEL COMPONENT: WING-W 1y

GENERAL DESCRIPTION: Conficsuration 3 per Roclwell Lines V;.70-0001398

NOT#: Same as V103, except cuff, airfoil and incidence engle.

Model Scele = 0.010

TEST NO. OWG. NO. V1.70-000139%
DIMENSIONS : FULL-SCALE MODEL SCALE
TOTAL DATA
Area (Theo.) Ft?
Planform 2690.00 0,690
Span (Theo In, .68 9.36A8 _
Aspect Ratio .26 2265
. Rate of Taper 1,177 1,177
. Taper Ratio : ‘ 0,200 Q.200
Dihedral Angle, dec ees (@ TE of Elevon) 3,500 3,500
Incidence Angle, degrees - 0,500 0.5C0
Aerodynamic Twist, degrees +3,000 +3,000
Sweep Back Angles, degraes g
) Leading Edg. 45,000 552000
Traiiing Edge -10.24 -10,24
e rg.zs Element Line 35.209.. 35, 209
ords:
* Root (Theo) 2.P.0.0. 689,24 6.892
Tip, 2Theo B.P. 137.85 1.378
v - Fus. Sta. of .25 MAC -1136,89 11.3689
. .W.P. of .25 MAC 299, 20 2.992 .
B.L., of .25 MAC . 182,13 1.8213
EXPOSED DATA ) 2 - 5.9 0.1752
rea eo0 Ft ’ 1752.2 .
Span, (Theo) In, BP108 v 120,68 L
Aspect Ratio 2,058 —2.057
Taper Ratio 0. 24,51 0, 2451
Chords .
Root BP108 562.40 5.62,0
Tip 1.00 % : —ll
MAC : 393.03 3.9303
"'Fus. Sta. of .25 MAC . T1185.31 ~TI.8531
W.P. of .25 MAC 300, 20 3.002
B.L. of .25 MAC - 251.9 2,510
Afrfoil Section (Rockwell Mod NASA) ’
. -~ XXXX~64
S Root b, = 030 030
, c Tip % » 0,12 0.12
4 . Data for (1) of (2) Sides
E Leading Edge Cuff , o
3 Planform Area Ft %) “U.oTIT
& Leading Edge Intersects Fus M, L, @ Sta 00 .00
é Leading Edge Intersects Wing @ Sta W 10,534
: o 29



TABLE IXI. - Continued.

MODEL COMPONENT:_ Attach Structure -~ ATy
GENERAL DESCRIPTION: Right Rear, Orbiter to External Tank

MCDEL _SCALE = 0.010

DRAWING NO. VL72-000088B + VL72-000089 NOTE: Use first drawing for location and

"o second drawing for detail of struts
DIMENSIONS: ) ’
First Strut - FULL SCALE MODEL SCALE
Diameter in. (Approx.) . 1- __Q.Olo
: Fwd Location, in.(Attach to Orb.),
S Xo . < :
: Xe %07 L1307
g 2058 20.58
Approximate Aft Location, in. (Attach to Orb.) .
{ X 1107 .07
(Note: This strut is the mirror immage
of Strut ATy)
Secord Strut
Diameter, in. (Approx. ) 1 0.C10
Location, in. -
X, : 1307 13.07
X - S 2058 20.58

(Note: This is a Cross-Brace Strut)

30.
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PSP ICOTDRE e s o

MODEL COVMEONEMT :
GEMERAL DESCRIPTION:

TABLE III. - Continued.

Attach Structure - ATy

Left Rear, Orbiter to External Tank

"_VODEL SCALE = _0.010

*

[

DRAWING NO. VL7 -000088B + VL72-000089 NOTE:

DIVENSIONS:
_ FORWARD ATTACH POINTS

!

Orbiter to Tank
Number of Struts

Diameter in. (Approx.)

b“tion in o "

X i
0 f

x! .

Orbiter to SRB
Number of Struts
Dismeter in,

+ locetion in,
Xo
Xs

Tank to SRB
Number of Struts
Diamster in,
Location in,

Xy

Xs

A S

Orbiter to Tenk
-Number of Struts .
Dismater in, (Approx,)
.L°°‘**-§°" in. (Approx.)

(]

Xy

Orbiter to SRB .
Number of Struts
Diometer in.

“location in,
xo
Xg

Tank to SRB oo
Number of Strut
Diaweter in,
huti@n m.

Use first drawing for location end

.second drawing for detail of struts

FULL SCALE MODEL SCALE
1 1
1 0.010
> 1307 13.07
2058 20.58
1 1
T 0.010
1107 11.07
1858 1838

R, ks 2 2 ik o

IR SN

AU

TR A B e T

-

v ity e - I I o e o R

e s a— c———, B St

D e LTI S NCNPF I W 8. 9T
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! ‘TABLE.: III. - Continued.
HODFL COMPCNENT: Attach Structurve - ATg

GENERAL DESCRIFTION: _Front, SRB to External Tank

MODEL SCALK = 0.010

DRAWING NO. VL72-00106

DIMERSIQNS : o FULL SCALE

MODEL SCALE

FORNARD ATTACH POINDS
e ’ Orbiter to Tank
- Number of Struts

Diameter in.

Ilocation in. )

. xo li

Xp

Orbiter to SRB .
Number of Struts

Dicmeter in.

Location in.
X

(+]
Xg

@ . Tenk to SRB g
, "~ Number of Struts (3 to each SRB)

é
Diameter in. (Approx) ) ' 5/6

locationi in.,

Xq ‘ 97

Xg ) , “LOL™

AFT_ATTAChH PQINT3 )
Orbiter to Tank t
-Number of Struts

Diameter in.

Location in.
TR,

xS -

Orbiter to SRB '
Nurber of Struts

Diametc>» in,

Location in, .
X

ol

Tank to SRB .
Number of Struts

Dicmeter in,

@ location in.
Xp

X

A g e e i

e ey o e e o e e e
‘ .

v o e e b

pees

P

PRUERPINRFRITE TR

s

n e

ferpn e .
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~

TABLE III. - Continued.

MODEL COMFGIENT: _Attach Structwre - AT9

GEMERAL DESCRIPTION: _ Rear, SRB to External Tank

MODEL SCALE = 0.010

DRAWING NO.  VL72-00

DIMENSIONS :

FORWARD ATTACH POINTS
Orbiter to Tanx
Number of Struts
Diameter in.
location in.
X
Xp

Orbiter to SEB
Number of Struts
Diameter in.
Location in.

xO
Xg

Tank to SRB
Number of Struts (3 to each SRB)
Diameter in. .(Approx.)
Location in,

Xy

Xg

AFT_ATIACH POINTS
Orbiter to Tank
Numnber of Struts
Dismster ‘u.
ILocation in.
Xo

Xy

Orbiter to SRB
Number of Struts
Diameter in.
location in. .
X
Xg

Tank to. SRB .
. Number of Struts
. Diametor in.
location in,
Xp
Xs

i3

PULL SCALE

MCDEL SCALE

20.58

1535

" N bl T b
A

e e trenn e © e

e WIS w LTIk

G ek L



MODEL COMPONENT: Attach Structure - ATy}

TABLE III. -~ Continued.

GENERAL DESCRIPTION: Front, Orbiter to External Tank

MODEL SCALE = 0.010

> DIMENSIONS:

Number of Struts
Vidth of Each Strut
Length of Each Strut
location

%
Xp

FULL_SCALE

2

125

25

391.0
1132.0

MODEL SCALE

2
IS
._...'__.___25:

39
- 11.32

NOTE: Configuration (ATjj)is the same as configuration ATg except legs are

123 by 25 instead of 6 inches diameter.

3k
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TABLE II1I. - Concludec.

PTh, PT

5L }T6’ FL3J PLL’ PO Fa Ky R,

i 1, 2, =2 -

MODEL COMPONEWTS:

GENERAL DESCRIPTON: General dimensional data not appiicabls, .»me

description in "Configurations Investigated' section and in fipure ..

35
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Sting access hole

Sting access hole ~

Base pressure
1nstrumeptation
for runs 1 thru 18

>

Base pressure
instrumentation

for runs subsequent
to 18

h. Base pressure orifice locationms »

Figure 2. - Concluded. ' ;o
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VoM

(b) Side view of 0.010-~scale orbiter model 139B, external tank, sting, and strut

Figure 3. -~ Continued.
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APPENDIX

TABULATED SOURCE DATA

Tabulations of plotted data are available on request from
Datea Management Services,
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